Macrophage phospholipid transfer protein deficiency and ApoE secretion: impact on mouse plasma cholesterol levels and atherosclerosis.
PLTP and apoE play important roles in lipoprotein metabolism and atherosclerosis. It is known that formation of macrophage-derived foam cells (which highly express PLTP and apoE) is the critical step in the process of atherosclerosis. We investigated the relationship between PLTP and apoE in macrophages and the atherogenic relevance in a mouse model. We transplanted PLTP-deficient mouse bone marrow into apoE-deficient mice (PLTP-/- --> apoE-/-), creating a mouse model with PLTP deficiency and apoE expression exclusively in the macrophages. We found that PLTP-/- --> apoE-/- mice have significantly lower PLTP activity, compared with controls (WT --> apoE-/-; 20%, P<0.01). On a Western diet, PLTP-/- --> apoE-/- mice have significantly lower plasma apoE than that of WT --> apoE-/- mice (63%, P<0.001), and PLTP-deficient macrophages secrete significantly less apoE than WT macrophages (44%, P<0.01). Moreover, PLTP-/- --> apoE-/- mice have significantly higher plasma cholesterol (98%, P<0.001) and phospholipid (107%, P<0.001) than that of WT --> apoE-/- mice, thus increasing atherosclerotic lesions in the aortic arch and root (403%, P<0.001), as well as the entire aorta (298%, P<0.001). Macrophage PLTP deficiency causes a significant reduction of apoE secretion from the cells, and this in turn promotes the accumulation of cholesterol in the circulation and accelerates the development of atherosclerosis.